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MULTIDOMAIN, MULTIRECORD-TYPE DATATRIEVE-11 DATA BASES

Robert R, Horning
Los Alamos Naticnal Laboratory
Los Alamos. New Mexico

ABSTRACT

Dats bases consisting of multiple domatns and
multirecord-type domairns present special problems {n destgn,
loading, maintenance, and report generation. The logical assoct-
ation of records s a fundemental concern in all these problem
aress. This paper describes techniques for desling with this and
other specifics using Datatrieve-11, Sort-11, FORTRAN 77, and the
RSX-11M Indirect Command fFile Processor,

INTRODUCTYION A methad ~f masocinrting a record redefinttion with
a specific rerord ts needsd. The REC-TYP fle'd per-
Hierarchice) dats bases cen be simylated using the forms this funstion, The record assoclated with the
OCCUPS® <clause and 1tts variant the OCCURS DEPENDING. GENCRAL s®m~ticn nf the worksheet s assigned a REC-TVP
However , these wil)l result i1n much wasted disk space if value of 1i r~ther gpectinons are sleso given unique num
the numher of OCCURencey has a wide range and 1f the artc REC-VYP entriay,
length: and numbers of fields are large. This diffi-
culty can be largely overcome by defining deta bases Alsn neadsd (3 a way to sesrure that all filelde tn
conaisting of single domaing witn several record rede- a new rercrd are initislized srrropristely even though
finittone or multiple domasins whose records are )inked the uter wmway not erplicitly enter data In  tham,
by pointers, Datatrieve will (nttielize flelds acrording to the
first resnrd dafinition It finds, not sccording to the
Petrie ml of gingle records from moderste-sized remainina fleld definttions tn the current PFNFT INFC
files (S50A( |NACA records) ueing Datatrieve-11 19 gen- clause, The DUIMIYA] flald dafined In (igure ?2 Aaesurer
erally rapid ennugh to svold operator fatigue, that 81) unused 1 inlde beyond SITF will be set to ASCH!
especially 1f fayed accespr 19 usned Similarly, raports blanis. NOf caniva thie tarhnique Iy 'ﬁﬂirrﬂq""‘ fn
made from thess files usually can be produced within numeric flelds, but 1t provides a reasonable comprom-
several minutes, However, creating comprehensive ise.
reporte fram miltipnle #1235 oF muilirecord-tyre filles
may tabe unnccaprtable amounts of tLime --- ranging iInto Other, more effective, ways to Initinlire all
many houta. (We have had some reports that took wmore flelds include creating nererate domain definitions for
than a day.) Complled prog-ems to replace Datastrieve edch record tyre within the file and using thesre erciu-
procedirar rFan provide wultiple-order-of -magnitude sively for dyta entry, and’or definin data ent:y
redutttane  {n the time required to creste repcits from procedures that evplicitly inttialize all flelde for &
such cdate beens nnd alse overcome the Datatrieve-il given record type. Either of these methads ts, by
pool gprrhlame mapncisted with simultanecusly reandying itself, sufficient to guarentee eappropr iate Initialira-
several damaing tion.
MULTIPECQORD DOMAINS Seperate demain defintitions for each record in
multire:nrd tyre file ran alen help alleviate the
X hisrarehi-ral data bease can be simuleoted wusing walt-known Datatrieve-1] pnol problem because, (ndivi-
the OCLUPS  aud  O(CHPS DEPENDING clauses to store the duslly, they are much ghorter than the complete A main
"childien® Aata tn the erme re~ord as the “parent*, |f definition, Thay can be uved Individuelly, aln _ with
the nowbs ~torhit)dren flelde actually used 's fatrly corcresponding deata entry preocedures and appropr tate
consiptert frrm rarord te rerctd, this method rrovides dats validatian tarles, where the complete domain
s convenient and effictent dats organizatton. definition would cause difficutty. Figure 3 showe the
domain defitnitinn for the GINFPAL section aleone, and
However, f the number of children varies Figure 4 t1lue‘rates one dats entry procedure ured with
considerably from parent to parent, but the number of this domain,
bytes requtred fur gach child 19 about the same as for
the parent, more efficlient use of mass storage devices It 1e prudent to let Datatrieve, and not the user,
can be achetved uvping the REDIFINES cleuse to create asstgn valuap to flelds tlhat are used to maintain the
separate children records for each parent within the tnternal argantration of the data, In Filgures ? and 3,
seme file. Now the number of children can very from these filealde mra CWP NO, which tdentifies tha parent
raro to an mhitrarily lgrge number with little or no and 1te childinn, and PFC TIYP, which Identifiag  the
penalty tn wasted disk sprce, redefinitian te be uped for the apecific rernrd, Each
set conslutina ef parent and childien must bhe dlatin
Figures 1 and 2 V1tustrate the use of the muttire- guished from wlld Whe setn, One way to maintain a
cord tyre domalyp filguie | showe the front and back of unique 1Aantifiar, (1n thin case UWR NO, 1 teo etire @
& wothrheet ueed to record dats needed to Inetal) digt- number In a easparate file with 1te corresponding domain
te) data communicat ions servicras for one of our Jefintttan, Ffach time a new parent 18 creptad the
computer usera, The worlaheet s brokten down into sev: numher cosn he fotched, ured, incremented, and rertared
oral voctinne., Net s)) se . tions need be used, and some The firet fow linap of the procedure tn Flgurs 4 dn
of those that are may occu- more than once, this. Tha rerrrd vype tdentifter can simply hs et n

Lthe data antrv rracedure, as In Vine 27 of Filgum o,
fFiguie 2 shinwe the cumrlete damain definiiton usea

to specify tha migantpation of the worksheet's data In Usare ~ftan find 1t helptyl o have e minitmum
s file, Thie drrmain 19 cnltleod CWR  for Communications number of prnredures with which to dea) while anter ing
Word  Penuesy . Note firat that al' records asacoriated and updeting deta One way of achelving this end e \n
with a specificr worbsheel are asnigned the same value combine SINPF  gnd  MHODITY prnrcespen In the seme pi o
In one fleld, CWR NO, thus associating them with one codure., llauie 4 11lustiater haw this can be Hdnne e
snothe: . e speed accene to sl records for a particu- the parent i1armr d, In this rate, the user ta peanmay
Yar worbehoet we male this fleld the primary hey for Lo know Wi eathar he wighes te maudify an exlgting rearned
the file corveeronding to this domain, or crod's 4 new nne, Hnwever, he may not bney wvhethe
8 oporifir 18- d aviaty and may nnt wish te hothe
Yhe CFINFPAL record may be regarded an the parent 0'nd|n7 rye Iigure % t1lystraten one way ~! ltetting
In thie hisrairhicea) arrongement| all ether records Dataty leve venr -k For w record and, T the rermi
are childrms, Nate that all children do not shere the found, dlepiay (te contanta sn the user can madify 1t
same rercid datinition. They sre all more or leen aim: otherwiae tha 1acrnid o »1anted, hote the ues ~f nset
1lar In Yength; eome mey occur more than 28 tim tor od FOF clauses they are very handy 'n arplications
one parent, such as thte.
e mes e Often a uter wiahes to enter dats fur s parent end
* Worda appres! \ng 'n UFPFER CASE are eoltther Datatrieve sevara! children 1n one session. ldeally, one would
Aoy worde e teld namee within the data baeas dis- include sl the necessary code in 8 aingle precedure,

cuseed Vi thia reper, Unfortunately, the Datatiieve 1) poo) problem tn libely
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10U1:1270, I)LOGGENRAL .CMD
DELETE LOGGENRAL
DEFINE PROCEDURE LOGGENRAL

FINISH

SET ABORT

DECLARE BCK-PTR PIC IS 9(6) USAGE IS INTYEGER.
DECLARE CUR-CWR PIC IS 9(6) USAGE IS INTEGER.
DECLARE CUR-REV PIC IS 9(6) USAGE IS INTEGER,
DECLARE CUR-FWD PIC 1S 9(6) USAGE IS INTEGER,
DECLARE PRV-FWD PIC 1S 9(6) USAGE IS INTEGER.
DECLARE MEW-REC PIC IS X.

NEW-REC = °f*
BCK-PTR [
READY NEXTPSR WRITE
IF »."C 1f you wigh to create & new CWR or N to modify en old one® EQ °C* TNEN
FOR MEXTPSR BEGIN
NEW-REC = °T"
CUR=-CWR = NEXT-PSR
PRINY COL 28, “This CWR's number 13°, CUR-CWR(-)
MODIFY USING NEXT-PSR = CUR-CWR + 1

. CUR-CWR = *, °number of the CWR you wish to wodify”
FINISH
READY CWVR SHARED WRITE

BCK=-PTR = * °*provious CWR, tf any (§ digtits)”
1F NEV-!EC = °"T* THEN STORE CWR USING BEGIN

END ELSE

WR -NO = CUR-CWR
REC-TYP LI
REV-PTR = CUR-CWR
FWD-PTR = CUR-CWR
COMPL -DATE - * e
INPUT-DATE = *TODAY"®
PROJECT-NO e * "project number (6 charp.)"
SITE - sty (2 churn.)‘
MEMO-DATE LI 'roquo-tor s memo date (mm/dd/yy)
LOG-DATE L] '.‘log book date (mm/dd/yy)*
TOPO ~UPDATE - * "
E - L] L]
cnn ELSE

IF *.°Y {f you wish to modify the GENERAL sectlion® EQ *V° THEN BEGIN

FOR CWR VITH (CWR=-NOsCUR-CWR) AND (REC-TYPu]) MODIFY USING BEGCIN
PRINT SKIP, COMPL-DATE, XFER, SKIP
COMPL -DATE = *,°completed date (mm/dd/yy)"*
KFER = & Y If this CWR has been verified for transfer to TOPO®
END

FOR CWR WITH (CWR-NO=CUR-CWR} AND (REC-TYPe))
MODIFY USING BEGIN
PRINT SKkIP, PROJECT-NO, SITE, MEMO-DATE, LOG-DATE, SKIrP
PROJECT-NO e * ‘"prpject number (6 chars.) or <tab>*
SITE e * “gite (2 charn.) or (tab)*
MEMO-DATE = *, "requestor'c memo date (mm/dd/yy) or C(teb>"
LOG-DATE = *,"Log Book Date (mm/dd/yy) or (tab>*

END
END
FOR CWR WITH (CWR-NO=CUR-CWR) AND (REC-TYPel)
WHILE SITE NOY IN SITETBL MODIFY USING BECIN
PRINT SKIP, °Bad pite code (", SITE(-), ") plesse Lry again.", SKIP
SITE = ® *gite (2 chars.)"*
END
RELEASE SITETBL
END-PROCEDURE,

Figure 4. Data entry procedure for record ype |
CELEYE LOGREQSTA,

ODEF INE PROCEDURE LOGREQSTR
JF *,°y f ou wish to enter date for REQUESTOL!® EQ °*Y" THEN BEGIN

NEW-REC = *
FOR CWR WITH (CWR-NO = CUR-CWR) AND (REC-TYP ) 2) MODIFY USING BEGIN
MEV-REC = °F°

PRINT SKIP, NAME, ORG, MAIL-STOP, PHONE, CHARGE, SKir

FINST-NAME « *» “roquestor'a firet name (13 chars.) or (tad)"

LAST-NAME = * “roq tor's last name (18 chars. ) or C(tab>*
divieton (4 chars.) or <tad>"*

GRP o * ‘rogq group (3 chars.) or (tebd)"

MALIL-STOPe ‘requedtor’'s mall stop (1 charn,) or (tab)*

PHONE = *, “roquestor's phone (11 digiies) or <tab)*

COST-CTR = ¢ “cost center (4 digite) or C(tab>"

PROG-COD » * . *progrem code (4 charp.) or (tab>*

END
17 NEV-REC NE *T* THIM STORE CWR USING QEGIN
CWR-NU » CUR-CWR

RET-NAME = *, "roquestor's firet nume (13 chers.
ST-MAME = * “"roquestor's last nate t18 chare.)
V a ¢ *rogquantor's diviston (4 chare, )"

P o * "roquastor's group (3 chars.)"*
[}
0!

MAIL-BTOP = ® “roquentor's matl stop (4 chare, }*
PHONE = » ‘roquestor's phone (I dt"tov'
COST-CTR = * “cout conter (4 digite)®

::ge-coo a ® *"yrogram code (4 chary,)®

o
END-PROCEDURK

Figure §. Dain eniny procedure for revord type 2



to prevent this. A straightforward “workaround®™ for
this 1s to write an Indtirect command file that creates
and passes Inatryctiuns to Datatrieve for erecution.
Figure € shnrve one such command file. Unfortunately,
this technique s slow and tedius because of the time
required to 1nitialize Datatrieve with each call. We
are evrerimanting with ways to reduce this (Initializa-
tien time,

Dsta retrieval and report generation from
myltirezei d tyre domeins are considerably more complex
than from nnon hierarchical single-record-type domains.
Bacause no umser-written logic can be included in Data-
trieve Peport Writer procedures, the data to be
contained {in 8 report must first be transferred to a
“flat” file, 2 procedure® to do this ts shown In Flgure
7. and the demain and record definitions are shown in
Figure 8. HNote the use of nested FOP clauses to pro-
duce the worl fils, Thege can cause.Datatrieve to make
millions of dial accesser talking many hours (f » unique
bey 18 nnt ueed 1n describing the record to be selected
in the itnner TOP joop. For emnch record In the outer
FOR Joopr. ahout one-half the domain indiceted in the
tnner O lerpr wil) be sesrched for the correct record.
Consider tha B8R0 -plus record wmultirecord-tyre file
used {1 tha ahn.a (Jlustrations. When the work flle
was cre~ted Vv Ith no Feys, the procedure of Figure 7
toc) ¢rer PP h < cloch time, This was true for Date-
trieve runntng under PSX1IM or RSX1IM+ on a FOP11/780
with no othar tayele grctive, evcept system overhead.
Afte wva  madiflad the preocedure of Figure 7 te create
the file FPTFIOG vt CWP-NO a8 the primary key with no
duplicatt-n-,  the procedure took esbout | h of clock
time.

Interacti.as yag of similar nested FOR clauces o
retrie s ainalta rar@gnt children «ots from within a sin-
Sle multtieraid typng domsin tales only seconds cr tens

c; Ner~nde 1f lays are ueed 1y apecifying the desired
recerd Thee, ~reiator fatigue I8 not excess!ve pro-
vided tha eoilt i1 ine neatad D statements are stared in

"eanned” rrn o ad. v ee and need not be entered by the
opet ator

[N e P L
MARMA AN NN RN NY AV IMETXO

L1830

SECT £EQ "GEN" .GOTO
SECT EQ °REQ" .GOTO
SECY EQ °WRK® ,GOTO

SECT €O "INS" .GOTO
SECT EQ "COM* .GOTO
.DISABLE QUIET
18ad abbreviauticn: plerse try aguin,
IValid sbbreviattions are)
l} GEN
RiEQ
WRK
NEW
oLD
FRM
Y0
REM
INS
com
JENABLE QUIETY
.GOT0 180
200 JSETS UPDATE °“UPD"e+"'SECT'"
\OPEN UPDATECWR . DTR
JENABLE TA

SET DICTIONARY DUL{278,33P80R . CIC
tJPDATE"
JOISABLE NATA

€
OTR QUPDATECWR ,.DTR
PIP UPDATECWR .DTR | */DE/NM
+ASK CONTIN Have you more CWR''es to process
AFT CONTIN ,GOTO 1898
.‘:lgtl Nt ‘NCR' SEY /'CLI =T,

o
»

Figure 6. Indirect connmand Nie for generatized deta ertry

IOUL {278, 31PRELOGRP 7 CND
OELEYE PRELOGR?Y,
OEFINE PROCEOURE PRELOGRPT

DECLARE BY-TMP  PIC IS X(1).
BECLARE STAT-YMP PIC IS NiV),
FOR AA IN CUR WITH REC-TYPel AND SITL NE °EP"
svoRt 2 ;l Flltgﬁ VSinG atciIn
. M -

CWR - AA_CVR -NO
T.REC-TYP = AA.REC-TYP
T.1WPYT-DATYE o AR, INPUT-DATE
1.L06-0AY o A LOS-0ATE
7.317¢ o AA SITE
1.PROJECT-NO = AA.PROJECT-NO
T.MEMO-DATE ® AA . MEMO-DATHE
2.ASSICNED-DATE = &
T.COMPLE-TION-DATL -8
1.0y .
2.8TATUR LI

L{]]
FOR A IN CVR WITH AEC-TYIo2 BEGIN
CWR-THP « CVR.NO
FOR T I8 PEELOC WITH CUR-NO=CWR-THp
»ooIr C 80L&

Y s in L]

.(0 FIRSY o A FIRST-NAME
REQ-LASY = A, lASV-lANl
REG-ORE =« A.DIVIIA GAP
MAIL-STOP = A, Mll stor
I ;uonl * A.PHON

({1
FOR B 1M CWR WITH REC-TYPe4 BEGIN
CWR-TMP o CWR-NO
PORT-THP o B.PAT-NO
FOR Z 1N PRAELOG WIT4 CWR-NOCWM-THP
WODLIFY USING BEGIN
LIl IOI'-HO . '0" ™™
CNEV-PARY

T-Tvye
e 8§ 0EV-TYP

.Y0-DEV-NO * 0.08V-N0
IND
(1.1
FOR C IN CWR WITH REC-TYPes BEGIN
CWA-T..7 a CVA-NO

PORT-TMP o C.PRT-NO
FOR 2 IN PRELOGC WITH CWR-NOSCYR.TMS

MOD:FY USING BEG'N
LOLD-PO"T-MO = PORT-TMP
JOLO-PAKT = C pAR
OLD-STATUS » ( PRT-STA
OLD-SPEFO o C PRT-SPD
OLD-TYPL = C . PRY-TYP
FRAOM-DLV-TYPL » C.DEV-TYP
! FROM-OLV-NO e { Div-m0
EnD

(3,17
FOR D 1IN (Wwh WITH REC-TVPep BECIN
Cws-THP = CUR.-ND
FOR 7 IN PRELOG VITH Fwl-NOsCuWl . Tup
MOV Y USING BEGIN

IRILUNTY ap A
2.100% BiLDG * 0 800
1 TRon ROON » D #FOOM
1 1POm-p0n WO =D Tem oRCe
(L1
tnp
TOR  IN (W JITH REC-TYPe? BECIN
CVR TP o (VR WO
100  IN PRELOG WITH LWl -NOSLVE - THp
MOD (P Y LSING BLLIEN
! '0-ta el ta
t to-nmue s U BDG
7 10 Foom e« F PONM
FAR TN TN T4 Tt temoacs

twy
FOR 7 tm (WP WITH ROC-TYPad GIGIN
Cwl TP o LR -NO
AGS WP o F ASTIGHED DANVE
COMP THP o ¢ COMPLEYION DATE
Br- 40 o F oCUY AV
RTAT tMP o ¢t (Ut RTATUN
PO 2 I PRELOL Wit (WP NOA(WE - THP
MOUTEY S NG BN
P OASHIANED BATC o ASY "M
& LONILT THON UATE o [OWMD TaP
e 1 o By otei
1 srany At e
(L1

[2,]
FO8 G I CwR Witu PLE YYPed) QEsidm
CWh TME . (R M
ALY TME b ASLIGNED BAYE
ENONPE IMP e TOMPLTY UK DATE
8y MR & g (Y BY
SIAT YTMP o G CUT-RTATUN
FOR 2 IN PPELOG WETH (WP MOs(WP . THD
MODITY UStNG BEnIN
DOANRLIGHED LATE & ARR.tMp
T LONPLE BN DA = (nEe tTut
ay o 4y tut
t sTatuy s ATAY T
(L1

| L1
IND-PROEDUAY

Figure 7. Procedure 10 create Not work fiie Tor the Report writer



DELETE PRELOG:

DEF INE DOMAIN PRELOG

USING PRELOGREC ON DU1:(278.3)PPELOG.DAT:
DELETE PRELOGREC:

DEFINE RECORD PRELOGREC

USING

1 PRELOG-REC.

PROJECT-NO
REQ-ORG
OLD-PORT-NO
FROM-TA
FROM-BLDG
FROM-ROOM
FROM-BOX-NO
FROM-DEV-TYPE
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STATUS
REQ-FIRST
REQ-LAST
MAIL-STOP
OLD-PARY
OLD-STATUS
OLD-SPEED
OLD-TYPE
NEW-PART
NEW-STATUS
NEW-SPEED
NEW-TYPE
PHUNE
INPUT-DATE USAGE
LOG- DATE USAGE I
ASSIGNED-DATE USAGE 1S DATE.
COMPLE-TION-DAYE USAGE 1S DATE.
MEMO - DATE USAGE 1% DATE.

Figure 8. Domain and record definitions for the flat work file
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MULTIDOMAIN DATA BASES

When the lengths of the children records are subs-
tatially different from one ancther or from the parent
record, snd the number of occurences of ch!ldren vear las
markedly from parent to parent, a multidomain data base
may be appropriate, Stimilarly, 1f reationships other
than the single parent-child association are to be
shown, & multidomain data base may be required.

As with the multirecord-type domain, s method of
1inr fnyg records 13 needed, One or more sets of
pointers may be gsstisfactory for this purpose

Something as simple ss the common-valued fleld, lihe

CWR-NO 1n the multirecord-type domain atove, may suf-
tice. 211 the dats entry and retrieva)l problems
detcr Ibed abnue for mu'titecord-type dompine apply

but mnet are more pronounced. Using VIFWS helps
Timitations of the

here,
to solve these problems, but the

Datatrieva 11 pnol are very noticeable. Therefore
using other enftiare devices, including Indirert com-
mand friee and complled programe, becomes highly

desiratle,
USE OF SUPFPVISOR MUODE RMS WITH DATATRIEVE- 1)

Ancther perer scheduled for presentation here at
the symronium ditcupses the linking of Detatrieve-11 to
oan RMS surers (9nr mode tibrary. With help from cur
tocal DIC ¢ffice, we are now running DYRSUP on cur
POPII/77R undea) PSXIIMe, Filgures 9, 18, and 1] show the
tasl bullder ~emmand file and ODL flles used to create
the supet viser made Detetrieve-1). Ve have exper lenced
no notireable ‘mprovement in ererutton timet howover,
the roughly 4APX Incresse tn poo! space has resuited fn
wuch grester convenience when creating procedures and
tn ad hor quertes., Of particular note 1o the new abi)-
1t to READY five or 3ix domaling at once and wti)) be
able to perform ueefu) gearches, and vo forth. Ve had
found that with over latd RMS two domaing were about the
maximum that c¢nulrt be readied at once and do murh else.

OTRSUP/EP/CP OTRMP/~SP=OTR | INP/NP
t LINK TO SUPEPVISOR MODFE RMSRES
RESUPSLD BAIPMSRES/SV S

y FOLLOWING LINE APPLIES ONLY TO NON-DBMS-11 DATATRIFVF
PARGENI L7 7400

ASG=T1.8

UNI"Se18
TAS =, , DTR
1/

Figure 9. Task builder command flle for bullding Datatrieve 1| with Supsrvisor mode AMS®

[DIT-STRING 1S XXXX.

THE BUILD ROOTS ARE:

1

i

3 DTRDSM ~- DBMS SUPPORT

1 OTRRMS -~ NO DBMS SUPPORT (RMS ONLY)

$ DTRRDB -- RMS DEBUG VERSION

' DTRFPE -- FLOATING POINT EMULATION INCLUDED
(RMS ONLY)

[} DTROBG -~ DBMS DEBUG VERSIOM

i

.ROOT DTRRMS
SDTRMP.ODL
-END

Figure 10. First ODL file for building Datatrieve-11 with Supervisor-mode RMS*
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i FACTORS ENDING IN DOUBLE DIGITS INDICATE CO”DI'IONAL QulLD FOR
t THE VARJOUS DATATRIEVE VERSIONS. THE CODES ARE
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Kigure ) 1. Second ODL. Nle for building Dataveve 1| with Supers isor mode RMS



One would 11ke to teke advantage of the sdded poo)
space to spemd up procedures by reducing disk 1/0.
Figure 1?2 11luxtrates hoy one might approach this to
speed ur the writing of the flat work file created by
the proce<ure of Tigure 7. The fidea 1s to DEFINE vari-
ables for temporary storage of field contents from the
hierarchira) dampinis), then use a single STORE state-
mant to writae tn the flat file Ingtesd of the Initta)d
STORE fo!llrwed kv several MODITYs, Alas, there are too
many ar table« NFFINEA by the procedurma of figure 12,
aven wi'th the tncreased poo) srace. Nevorthelezs, the

principle is valid and should be used where possible,
COMPILED PROGRAMS

When Datatrieve's performance proves {Inadequate,
1t may be aprropriate to turn to compilad programs.
Using these can result in very large savings in execu-
tion time and can overcome Datatrieve-ll pool
1imitations asscciated with readytng more ‘thin two or
three domains gimultaneously. As an example >f the
tmprovement in erecution time that can be expected,
refer again to the procedure shown tn Figure 7. As
ment ioned sbove, this procedure required about an hour
of execution ¢time to produce a flat, keyed, worl file
for the Untatrieve Report Writer. Ve created a FORTRAN
77 program  that produced the same work file (but
without bays) in 2 minutes, 15 seconds, using the
tndexed aequenttal access method on the CWR domain.
This corraspronded to sbout a factor of 25 timprovement
fn erecution tima, This particular program wae linked
to an PMS super viseor tode library under RSX1IMs, V2.1,
We have eo-pertenced similar tmprovements with overlaid
PMS Vtirar le: urder RSX1IM, V4.0,

A major di-advantage of writing complled programs
to accese cdate f1l1as {# that file organization must be
Ifncluded In each program's source code, rather than be
Qenerally avajiahie, e~ in @a Datetrieve dictionary,.
One way to mintmire the labor required to matntatn sev-
ers) programe in she face of file organization changes
Is to craste a single source code file that contains
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ARE PROJECT-THP
DECLARE MEMO- TP
DECLARE ASSICNED-THP
DECLARE COMP-THP
DECLARL BY-Trp
OECLARL CUT-STATUS-THP
OECLARE FIRST-THe
DECLARE LAST-Twe
DRCLARL ORG-Twp
QUCLARE WAIL-TMP
LARE PHONE - TP
LARE WCW-PORY-THP
ARL NEWV-PARY-TMP
AL NEV-BTATUE-TYHP
AR NEV-SPCROD-THP
ARE WEW-TYPE-THP
ARE TO-0RvV-YyP-THP
ARE YO-DEV-NO-THP
ANL OLD-POAY-THp
ARE OLD-PART-THP
ARCE OLD-STATUS-THP
ARE OLD-SPEED-THP
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Figure 12, Procedure to transfer data frv 1 CWR to flat work (e

description of the dats file's organiration.
FORTPAN language., this might include a set of TYPE
declaration setatements., DIMENSION statements, and FOR-
MAT statements for use with READ and WPITE statements.
This source rede file con then be appended to each of
the coempiled programs that access the data file. 1f
the sourems rrade 13 wiftten 1in FORTRAN, the INCLUDE
statement iy 8 convenient tool for appending the data
file's organtzation description to the main proqgram and
{ts subroutines.

for the

SORT-):

The Sort-11 sof.ware tool has

proved especially
usefy! Iin prersiing

larqe repsarts from Datat, tave-11

dats bsses, One methed of creating large, snrtec
reports is ¢~ prepare a flat work file eithar with
Datatrieve or, If necessary, a compiled program, Then

use Sor? 11 to orcder the records appropriateiy before
starting Datatr teva’'s Pepart Wirtter, In this ‘'way one
can crente sar*sd reports that would erhaust tha Data-
trteve prnl. Turthermore, Sort-f! 1s extremely fast,
performing sorts In 1-2 min that would take Datatrieve
nearly an hour, tf 1t could do the job at all,

CONCLUSION

The date base definitions discussed in this paper
push the capabil’ties of Detatrieve-1] close to thelr
practical 1imits of performance. for wmore complex
linkage among records and filelds, a more complate data
base management system should be considered.
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WEw-SPTED-THP « B.PPY-SPD
Niw-TyPt-THy o B.PRY-TVP
TO-Div-tyP-THP o 8 .DEV-TVP
:o-olvmo-!n' » B.06vV-N0

FOR C IN CWR WITH CWt -HO=LWA -THP ‘no n(c TyPsb DEGIN
QLU-POKT-THMP -0
ULD-PAKY-THY
OLD-STATUS- THP

smnas
lbakalela

OLD-SPLLL TmP ;. PRT-SPD
OLL-TYIE-THE L PRT-TYP
FAQM-DLY-TYP-THP « C.00V-TyP

FROM-DEV-NO-1MP = C OEV-ND

[L1)
FOR D M CWR WITH CWA-NOCWR-THP AND I(C Tyrse BIGIN
FROM-TA-THP 0.

FROM-BL0G- TP = 0. l\Dh

FROM-AQOM- THP s D.AQOM

lloﬂ BUX-TMP * D.TRM-ACP

™

FOR £ IN Cw VIYD'GOCVI NO-C\N ™ A‘l()’ilc Tybe? BEGIN
TA-

1084 BG~"‘F e £.5.06

TO - ROOK- THP s §.000M

TO-80X-TNP o [.TAM ACP

({1

FOR F IN C\R WITH CWR-NOSCWR-THP AND REC-TyPe9 BEGIN
ASSIGNLD- TP * FLASSIGNLO-DATE
COMP - THP ® 7. COMPLETION-DATL
Sv-1up o f.Lut-0y
:‘u;-suws-mr s F.CUT-STATUS
L]

FOR C [N CWR WITH CWR-HOSCWR-THP AND REC-TYPell BEGIN

SSIUNID-THP ® G.ASSILNED-DATE
[T L G COMPLETION-DATE
[ AL 04 . L. .Cut-0y
:UI-SIAIUS-VR' = G.LuT-3TATYS
(]

STOAE T IN PRELOG USING BEGIN .
1.Cwe - n0 s CWR-IMe
2.RUC-TYp . REL-THP
2. 1NPUT DATE = [NPUY- THp
.06 DATE e LQu-1Ke
1.81 ® SITH-Tmp
2. PROJ{LT-NO * PROJICTT- (WP
1. MENO-DALE . HiNg tre
2.000-11IRST = FIRST-tMP
AU ASY s LALT T
2.RU-0R¢ . ORG-TMP

JMALL-S10P . WAL TMP

HuMt = FHONE - 1M

Wi W PORY-NO = NiW-PORT.YHP
NEW-PART o NLW-PART - THP
Wiw-$TATUS » NEW-SYATYS - TMP
JMEW-LPLLD o NLV-3PLLD-1NMP
N YR » NEW-TYPL-tup

10-DEV-T/PE = TO-DEV-Typ-1mp
u-0tv-n0 ® YO-DIV-NO- THP
LOLO-PORY-NO = OLO-PORT-TMP
SOLU-PARY ° DLO-PART: 1HP
OLD-SIATUS * OLU-STATUS: TP
.OLD-SPLED - OLn-3PLEL-THp
OLp-1ver = OLD-TYPr-THP
JFAOM-DEY- TYPE o FAUN-DAV-TYP-INP
T.7ROM-0EV-HO = PROM-BEV-HO-THP
2.70- 1A ® JO-TA-THP
1.10-010¢ o TO-3L DG TP
7.10-Ro0NM o T0-AOOM: TN
t.10-80%-N0 * YO-ROKR- NP
I TROM.1A o PROM:-TA- TP
T.TROM-8L0G o FAOM: BLUGC: THP
T.100M- ROON ® PAON- ROOM- THp
2.ASSIGNLD DATE » ASSIGNID:-INP
T.COMPLE-TION-DATE s COMP - TR
1.8y . AY-THP
1.8TATVS ® CUT-STATUR - TnP
(L]

Figure 12 cont.



